Type 1 parathyroid hormone receptor expression level modulates renal tone and plasma renin activity in spontaneously hypertensive rat.
These studies examine whether PTHrP(1-36), a vasodilator, modulates BP and renal vascular resistance (RVR) in spontaneously hypertensive rat (SHR). Within the kidney of normotensive rats, PTHrP(1-36) was enriched in vessels. In vessels of SHR, PTHrP was upregulated by 40% and type 1 PTH receptor (PTH1R) was downregulated by 65% compared with normotensive rats. To investigate the role of endogenous PTHrP in the regulation of BP and RVR, SHR were subjected to somatic human (h)PTH1R gene delivery. Three weeks after a single intravenous injection of pcDNA1.1 plasmid containing the hPTH1R gene under the control of the cytomegalovirus promoter, hPTH1R mRNA was detected in all of the main organs. Within the kidney, the transgene was enriched in vessels. In the isolated perfused kidney, RVR was reduced by 23% and PTHrP(1-36)-induced vasodilation, which is depressed in SHR, was restored and a vasoconstrictory response to PTH(3-34), a PTH1R antagonist, was revealed. These effects were not observed in control SHR treated with empty plasmid. BP remained unchanged, and plasma renin activity increased by 60%. Thus, in SHR renal vessels, a reduced number of PTH1R contributes to the high RVR, despite the higher expression of vasodilatory PTHrP. Moreover, these studies provide evidence for a direct link between the density of PTH1R and plasma renin activity, which might be responsible for the absence of effect of PTH1R gene delivery on BP in SHR. Overall, PTHrP significantly contributes to the homeostasis of renal and systemic hemodynamics in SHR.